ERK and miRNA-1 target Cx43 expression and phosphorylation to modulate the vascular protective effect of angiotensin II.
We previously reported that angiotensin II (AngII) restores the vascular reactivity diminished by hemorrhagic shock. In this study, we investigated whether the beneficial effects of AngII are related to regulation of gap junctions (GJs) and connexin43 (Cx43), and the implication of MAPK signaling and microRNA (miR-1) in this process. Our results show that after hemorrhagic shock or hypoxia, the blockade of GJs or knockdown of Cx43 inhibits the AngII-induced increase in vascular reactivity of superior mesenteric arteries and the contractile response of vascular smooth muscle cells (VSMCs). AngII treatment increases Cx43 expression and phosphorylation at Ser262, and restores gap-junctional communication (GJIC) between VSMCs after hypoxia. The AngII-induced up-regulation of Cx43 expression and phosphorylation is blocked in cells transduced with ERK-siRNA, but is not blocked in cells transduced with p38-siRNA. miR-1 levels are elevated after hypoxia; AngII treatment reverses the up-regulation of miR-1, while ERK-siRNA abolishes that effect of AngII. In hypoxic cells, transfection of a miR-1 mimic into VSMCs decreases Cx43 expression and VSMC reactivity, whereas a miR-1 inhibitor increases both. Also in hypoxic cells, miR-1 eliminates the restoration effects of AngII on Cx43 expression and VSMC reactivity. AngII provides protection of vascular function through the restoration of the expression and phosphorylation of Cx43 and its mediated GJIC in VSMCs. It is ERK that mediates the AngII-induced phosphorylation of Cx43 at Ser262. Additionally, miR-1 is involved in this process, and AngII may exert its protective effect partially by inhibiting miR-1 elevation via ERK signaling.